Background: Facial affect recognition is the ability of all individuals to recognize basic forms of affective expression reflected on people's faces. These expressions are happiness, sadness, fear, disgust, surprise, anger, and the absence of emotion, also called neutral expression. Patients with schizophrenia present difficulty in recognizing these expressions in themselves and/or in other people.
Introduction
One of the main dysfunctions caused by schizophrenia occurs in the social area, where patients are socially isolated or show inappropriate social behaviors. It could be considered that these dysfunctions are related to an inadequate processing of social information in patients with schizophrenia. This process of social information, mainly known as social cognition, refers to the way people encode, store, retrieve, and apply information in social situations.
A key feature to social cognition is emotion recognition. Social cognition is part of the cognitive spectrum in humans and primates. It is the study of how people process social information, especially its encoding, storage, retrieval, and application on social situations (Cacioppo et al., 2000) . Facial recognition is one of the most important skills for social interaction and communication. It is the ability that all humans and animals use to recognize the affective expression on the faces of members of the same species and/or in other species (Hall et al., 2004 : Rusell, 1994 . The basic affective expressions of facial recognition are: happiness, sadness, fear, disgust, surprise, anger, and the absence of emotion or neutral emotion. These emotions are universal and accepted by all cultures. Some trials show that these emotions are essential in social relationships and, if someone cannot recognize an emotion, this could lead to major problems in their social relationships (Ekman, 1994; Elfenbein and Ambady, 2002; Brekke et al., 2005 ). These problems have been frequently considered in patients with schizophrenia. This is one issue believed to isolate people, because they cannot correctly recognize the expressions resulting in diminished ability to relate to others. Poor facial recognition is more frequent when recognizing negative emotions, such as fear, sadness, and anger (Gard et al., 2011) .
These outcomes are present on a lesser degree in siblings of schizophrenic patients, as well as in controls subjects. This phenomenon has been considered part of the cognitive endophenotype. Endophenotypes are alterations in the biochemical, neurophysiological, neuroanatomical, and cognitive functions. These alterations are determined by genetic and environmental factors, and they are related to physiopathological processes that increase the vulnerability to developing any given disease. These endophenotypes are the variations found in patients, patient's siblings, and control subjects that could increase the risk of developing a mental disorder (Gottesman and Gould, 2003) .
When used diffusor tensor imaging studies examining schizophrenia have found lower levels of tissue organization, manifested as lower fractional anisotropy values in schizophrenia patients and in individuals at high risk for developing psychosis, when compared to controls (Camchong, et al., 2011) . The degree to which white matter disorganization in medial frontal regions could be a biological marked or endophenotype associated with schizophrenia, and Camchong, et al (2009) showed reduced white matter integrity in the patients overlapped regions that their found to be highly correlated between monozygotic twin pairs, suggesting that schizophrenia-associated reduced white matter integrity in this region may be heritable trait.
The aim of this study was to determine which emotions were misrecognized and for which one they were mistaken (misattribution) in three groups of subjects: a) Schizophrenic patients, b) patients´ siblings and, c) control subjects.
Methods-Subjects section.

Subjects
We included 102 subjects: 34 schizophrenic patients, 34 siblings, and 34 controls (non-psychotic subjects). We invited the patients' siblings of the same gender, and closer in age to participate in the study. The control group was paired according to gender and age. This trial was approved by the Local Ethics Committee, and we obtained informed written consent. Demographic data was obtained by personal interview with the subjects.
Assessment procedures in patients group
The group of patients with schizophrenia was recruited from the outpatient admission ward at the National Institute of Psychiatry (Mexico City), according to DSM-IV-TR diagnostic criteria. Subjects had no alcohol, no drug abuse (with the exception of nicotine and/or caffeine), and no neurological comorbidities when included. Diagnoses were based in clinical interviews by two psychiatrics with 10 years of experience in schizophrenia patients, and diagnoses were confirmed by the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) (First et al., 1996) . Psychotic symptoms were evaluated using the five-dimensional model of schizophrenic symptoms (positive, negative, cognitive, excitement, and depression/anxiety factors) of the Positive and Negative Syndrome Scale or PANSS (Fresán et al., 2005; Lindenmayer et al., 1995) . We used the Calgary Depression Scale for Schizophrenia (CDSS) for depressive symptoms (Addington et al., 1992; Ortega-Soto et al., 1994) , and we excluded all patients with Calgary scale outcome > 6 points.
2.3 Assessment procedures in siblings group, and control group.
To exclude psychopathology in control subjects and siblings, we used the Symptoms Check List (SCL-90) and SCID-I, we excluded all subjects with high values of psychopathology in SCL-90 scale (Cruz-Fuentes et al., 2005; First et al., 1996) . Subjects had no alcohol, no drug abuse (with the exception of nicotine and/or caffeine), and no neurological comorbidities when included. All subjects were evaluated with clinical instruments validated on Mexican populations (Apiquian et al., 2000) .
Pictures of Facial Affects (POFA)
We evaluated facial recognition ability in three groups with POFA developed by Paul Ekman. The POFA consists of 110 pictures that contain depictions of the known basic emotions: happiness, sadness, anger, fear, disgust, surprise, and one picture without emotion or neutral (Ekman and Friesen, 1976; Tsoi el al., 2007) . These pictures showed in black/white, and subject's choice the correct emotion for there. The hemisphere-laterality in the subjects weren't influence to recognize basic emotions.
Statistical analyses
The description of the clinical characteristics of the patients was performed using frequencies and percentages for categorical variables and means and standard deviations (+S.D.) for continuous variables.
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Chi square tests (x2) and ANOVAs' were used for the comparison of the demographic characteristics and emotional face recognition ability. For continuous variables, Bonferroni correction was used when a significant difference emerged between groups in the ANOVA test.
For the present analyses, all POFA pictures corresponding to the correct classification were excluded and only the mistaken ones were considered. The percentage of error was calculated according to the total number of mistaken pictures reported in each group.
Demographic data
The patients and controls groups were both paired by gender and age: 21 males (61.8%) and 13 females (38.2%). The mean age in the studied population for schizophrenic patients and control subjects was 32.9±9.8 yr. For the sibling group, there were 19 males (55.9%), and 15 females (44.1%); the mean age in siblings was 33.4±11.0 yr.
We also found differences in the marital status: there were 91.2% (n=31) schizophrenic patients without partners in contrast with the sibling group, 41.2% (n=14, p<0.001), and the control group 20.6% (n=7, p<0.001). Between siblings and controls, there were no differences (p=0.06). Regarding occupation, physical activity, and eating habits, we did not find differences, see Table 1 . Control subjects had a high school education level, the mean age was 18±3.0 yr. in contrast with patients 13.0±3 yr. and the patients' siblings 13.5±3.4 yr.; these differences were statistically significant with p < 0.001.
Results
Schizophrenic patients, clinical data
Among the studied group, the most common subtype of schizophrenia was paranoid schizophrenia (32 out of 34 patients), one patient had disorganized schizophrenia, and one patient had undifferentiated subtype of schizophrenia (used DSM-IV-TR criteria). The mean onset age of the illness was at 23.06+7.9 yr. (age range 13-52 yr.). Untreated psychosis duration was 98.6+157.0 weeks (range 1-626 weeks). The diagnoses were established around 25 years of age, MD 25.0+7.9 (range 16-52 years). The 64.7% of patients had a history of hospitalizations with a mean of 2.27 times, for 24.5+48.0 weeks. The severity of the disease in the patients was evaluated with the PANSS scale, and evaluated depression symptoms with Calgary scale (table 2). All patients were taking antipsychotics medication, 91.2% of the patients were taking second generation antipsychotics (see table 3). 
Facial recognition of emotions
We recorded the percentage of emotional face recognition in each of the groups. In all groups, patient group, siblings, and control subjects, the least recognized emotion was fear (56.6%). Surprise was the most recognized emotion within the patient group (89.7%) and within the sibling group (92.2%). The control group acknowledged more the neutral emotion face with the highest percentage of them all (98.7%). The post hoc P. 8 http://cdzjesenik.cz/journal/ zpět analysis conducted on facial recognition of emotions revealed that differences found among the groups were found between the patient group and the control group and they were related to the recognition of happiness (p = 0.008), sadness (p = 0.002), anger (p = 0.001), surprise (p = 0.03), fear (p = < 0.001), disgust (p = < 0.001) and neutral emotion (p = 0.01), while the sibling group remained at an intermediate level, without differences between the patient group or the control group regarding the recognition of these emotions (p > 0.05), with the exception for fear and disgust. Control subjects had a higher recognition of fear when compared to the patients group (p < 0.001) and the siblings group (p = 0.02), with no differences between the recognition of fear among patients and their siblings (p = 0.68). The same result was observed in the recognition of disgust, which was higher in the control group in contrast to patients group (p < 0.001) and siblings group (p = 0.01), with no recognition of this emotion differing between these two groups (p = 0.15). 
Mistaken in facial recognition of emotions
Happiness was mistaken for neutral face by 13.0% of the patients, 8.4% of the siblings, and 7.7% in the control group, there aren´t differences between groups (x2=8.97, p=0.53) (see graph 1).
Graph 1. Mistakes in recognition of happiness.
The pictures of anger were the ones with more variability in terms of assigned emotion, but the difference between groups do not reach statistical significance. Only patients confused anger with neutral emotion while siblings were the only that confuse this emotion with sadness (x2=18.2, p =0.05).
Surprise: misattribution was lower in all of the groups. The patients group were mistook surprise for disgust in 2.1% (for happiness in 1.3%, and for fear in 1.3%), siblings group were changed surprise for fear in 2.1%, and control subjects were mistook for neutral faces in 1.0%.
Neutral face: the patient group mistook the neutral face for sadness in 4.6%, and for happiness in 2.1%, the siblings group mistook for sadness in 2.0%, and for happiness in 2.1%, the control group recognized neutral face in 98.7% (x2=5.01, p=0.89).
Sadness was primarily recognized as fear in the three groups; nevertheless, a higher percentage of siblings confused sadness with anger, while more pictures of sadness were mistaken as neutral emotion by patients and control subjects (x2=32.2, p<0.001) (see graph 2).
Graph 2, Mistakes in recognition of sadness. Fear was the least recognized emotion. The patient group mistook it for surprise 42.6% and anger 6.9 %. The siblings mistook it for surprise 41.3 %, and the control group also for surprise 25.4% (see graph 3).
Although the majority of the pictures of disgust were confused with anger in the three groups a higher percentage of patients and siblings confused this emotion with other ones, including happiness and surprise (x2=22.4, p=0.01) (see graph 4).
Graph 3, Mistakes in recognition of fear. 
Discussion
When analyzing emotion facial recognition, differences were found among the three groups in recognizing fear and disgust. Control subjects had a higher recognition of fear compared to the patient group and the sibling group, with no differences between the recognition of fear between patients and their siblings. The differences in the recognition of fear on previous studies reported a poor recognition of fear; these findings have also been described in different ethnic groups and in different populations (Pinkham et al., 2008; Mendoza et al., 2011) .
In our study, we found a lot of changes in the correct recognition of an emotion in all groups, but the patient group was the worst in recognizing emotions, especially negative emotions. The deficit in recognizing fear, disgust, and sadness has been associated with the decreased ability of processing information in the social context and beyond (Dougherty et al., 1974; Muzekari and Bates, 1977; Kerr and Neale, 1993; Salem et al., 1996) . Also, this phenomenon has been linked to increased punitive behaviors such as higher mistrust and less interpersonal cooperation in family activities in subjects with schizophrenia (Mendoza, et al., 2011; Trémeau et al., 2009; Kohler et al., 2010; Tse et al., 2011) .
After fear, disgust was the less recognized emotion among the three groups, the sibling group also had a lower recognition of the same emotions being positioned in the middle. These outcomes could confirm the cognitive failure in patients and siblings, which has been reported in literature, since the deficit of fear recognition is associated with a decreased ability of processing information in the social context (Mendoza et al., 2011; Hall et al., 2004; Bediou et al., 2007) . This has been associated with a lower ability to identify external stimuli. Misidentification of these has been related to the degree and the intensity of paranoid thoughts. (Susskind et al., 2008; Thewissen et al., 2011) . The deficits in facial recognition in negative emotions, mainly a low recognition of fear and disgust, appear in the first episode of psychosis (Tsoi et al., 2008) .
In contrast, the best recognized emotion by patients and siblings was surprise, and in control subjects it was neutral. These results were different from other trial results in which the authors found a higher recognition of happiness and neutral emotion (Gard et al., 2011) . Positive emotions are associated with the ability of maintaining relationships, general performance, and motivational behaviors in healthy people, situation which does not occur in schizophrenia, which seems to dominate the misidentification of emotions, as observed by Strauss and Herbener (2011) . The schizophrenic patients had lower scores in facial recognition, they also had lower social abilities, and a significant proportion of behavioral problems when they were exposed to social scenarios and interactions (Hooker et al., 2002) . This supports the presence of basic cognitive failures in patients and their siblings, which has been reported in the literature before (Mandal and Palchoudhury, 1985; Chung and Barch, 2011; Lee et al., 2010; Tse et al., 2011 ).
CONCLUSIONS
These outcomes are present in all groups, the worst group to recognition emotion were the patients group, and the best recognition emotion groups were the control subjects. The siblings group also had a lower recognition of the same emotions being the latter positioned in the middle, between patients and controls.
Our results suggest the presence of widespread deficits in patients with schizophrenia and their siblings, which may be a heritable endophenotype in schizophrenia, since the phenomenon appears to behave as such. These endophenotypes correspond to the changes seen in patients, relatives, and controls, which together show the pathophysiological processes underlying the disease.
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In clinical conclusions, we thought that the different mistaken in groups could be reinforcement the delusions or over interpreted the social context in patients and siblings group, like a part of phenomenon in social cognition marked to differences in patients, non-patients but high risk to development psychosis and control subjects.
